Earth Science

Data Systems

Technology Infusion Working Group

Mission
Enable NASA Earth Science Enterprise to reach its research, application, and education
goals more quickly and cost effectively through widespread adoption of key emerging
information technologies
Scope
Information technologies that...
« Provide capabilities critical to ESE mission & vision
+ Have been substantially developed (TRL 6-9) but not widely deployed
« Cannot be obtained simply through reuse of mature subsystems or software
+ May be slow to adopt due to unique characteristics of Earth science data (e.g., large
volumes, 4-dimensions)
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Process and Strategies Subgroup
« Understand the technology infusion process
« Complete and publish infusion readiness assessment
« Define a process for monitoring new and emerging te chnologies

« How do we identify the disruptive innovations?
« How do we assess technology maturity?

« Develop TIWG Earth science technology radar — a grap
new and emerging technologies, their relevance and
science community.

« Look at what is happening in the wider Earth scienc e community — e.g.
Geospatial One Stop, FGDC, Geospatial Line of Busin  ess.

« Subgroup leads: Steve Olding, GSFC and Joe Glassy,
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Identifying New and EmergingTechnologies

Technology Hype Cycle (Gartner)
+ "Technology Trigger"
- The first phase of a Hype Cycle is the “technology trigger” or breakthrough, product launch or other event
that generates significant press and interest.
+ "Peak of Inflated Expectations”
< me e phase, a frenzy of publicity typically generates over-enthusiasm and unrealistic expectations.
ay be some successful applications of a technology, but there are typically more failures.
+ "Trough o Dellugionment.
+ Technologies enter the “trough of disilusionment” because they fail to meet expectations and quickly
unfashionable. Consequently, the press usually abandons the topic and the technology.
+ "Slope of Enlightenment*

+ Although the press may have stopped covering the technology, some businesses continue through the
“slope of enlightenment" and experiment to understand the benefits and practical application of the
technology.

+ "Plateau of Productivity’

+ Atechnology reaches the
“plateau of productivity” as
the benefits of it become
widely demonstrated and
accepted. The technology
becomes increasingly stable
and evolves in second and
third generations. The final
height of the plateau varies
according to whether the
technology is broadly
applicable or benefits only a
niche market.

' 2007 Hype Cycle for Emerging
Earth Science Technologies v0.3
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Prediction Markets -
(e.g. Yahoo Tech Buzz Game)

Whatis the Tech Buzz Gam

The Tech Buzz Game is a vamasy prediction market for
technology. Your goal as a player is to predict how

popular various technologies will be in the future.

Populaiity or buzz is measured by Yahoo! Search

frequency over time. Predictions are made by buying -
virtual stock in technologies you think are about to =
boom, and selling when substance doesn't match the

hype.

Expert Knowledge + Tracking Tech Trends (e.g. O'Rei Ily Radar)

*Our methodology is simple: we draw from the wisdom of the alpha geeks in our midst, paying attention to what's
interesting to them, amplifying these weak signals, and seeing where they fitinto the innovation ecology. Add to that
the original research conducted by our Research team, and you start to get a good picture of what the technology
world is thinking about. What books are people just now starting to buy, and which are falling offin interest? Which
tech-related Google AdWords are rising o falling in price? What can e lear from predictive markets tracking tech
trends? What do help-wanted ads tell us about technology adoption?"

Folksonomy/Social Tagging

A folksonomy is a system of classification
derived from the practice and method of .
collaboratively creating and managing tags to

‘annotate and categorize content; this practice is =
also known as collaborative tagging, social o

classification, social indexing, and social tagging.
TIWG uses te tag “twg-radar’.

Working Group Co-chair:

Karen Moe NASA/ESTO and

Brian Wilson NASAIJF'L

esdswg.

Earth Science Capability Vision

Capability Vision

« Describes 11 capabilities comprising
an Earth science information system
capability vision

Identifies technologies critical to

achieving the vision :ﬂ::,'::';’;
+ Positions capabilities and
technologies within a real-world Scalable Community
i : Wodeling
scenario Analysis Portals| (00
+ Used to develop a shared
understandlr!g of the vision within nssisted Data & Service|  Assisted Knowledge
the community Discovery Building
ive | Seamless Responsive | Verifiable
omeractive | pata Information | Information
ata Analysis) - access Delivery | Quality

Evolvable Technical Infrastructure

The Capability Vision
uses a hypothetical
science scenario to

illustrate the envisioned
capabiliies in a
practical context
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+ Severe weather prediction improvement scenario
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Data Stewardship Subgroup

+ Understand data stewardship issues
Push the research agenda

Influence data managemem declslcns
Support the and
Subgroup lead: Ruth Duerr, NSIDC
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Characteristics of the Ideal Identifier

View from the Field: Questions to ponder: yry

hat are other disciplin
mmunities doing for pre

OAIS Functional Model

Prorervtion Panning

nance & Context - Draft Docu

om other discipines

policies and constraints

Gaps (diference between the ideal and
reailty)

Sensor Web Subgroup

« Define the key features of sensor webs.

« Identify benefits and challenges.

« Explore a vision for sensor webs.

+ Subgroup lead: Karen Moe, GSFC/ESTO
and Michael Goodman, MSFC (=
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A Sensor Web Vision

° A Vision for NASA Sensor Webs for Earth Science - On-demand sensing of a broad

ray and cross a wide range of spatial and
temporal scales, from a helerogeneous suite of sensors both in-situ and in orbit.

« Sensor webs will be dynamically organized to collect data, extract information from it,
accept input from other sensor / forecast / tasking systems, interact with the environment
based on what they detect or are tasked to perform, and communicate observations and
results in real time.

« Definition: A coordinated observation infrastructure composed of a distributed collection
of resources that can collectively behave as a single, autonomous, task-able, dynamically
adapllve and reconfigurable observing system that pvovwdes raw and processed data,

r? ta-data, via a set of d service-oriented
|nte faces. (AIST)

Benefits of Sensor Web
Improve science products.
Rapidly respond to events
nable muli-sensor products
Reduce model uncertainty via
targeted data nputs
Provide timely
calibraionivalidation of sensor

Ecompten oy
Ror i,

\mpmve science operations

« Plan sensor fight paths for
unmanned vehicles

« Design field campaigns

+ Simulate mission designs

Enable colaboraton and reduce
operation

.+ Loverage mult-agency and
interational assets (e.g.

« Reuse infrastructure enabling
collaboration in different
domains such as fires and

floods:
+ Reduce staff via automation

ion/ - http:/A

Semantic Web Subgroup

Develop awareness and understanding of
Semantic Web technologies and
capabilities within the working group.
Develop a plan for wider dissemination of
technologies, capabilities, and
opportunities to the wider Earth science
community.

Contribute to the maturation of Earth
science ontologies.

Identify components of semantic web and
map to NASA TRLs.

Develop a roadmap for Semantic Web
infusion in the Earth science domain.
Support the Federation Semantic Web
Cluster in developing demonstrations.
Subgroup lead: Peter Fox, RPI and Rahul
Ramachandran, UAH
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+ Semantic Web
— An extension of the current web in which
information is given well-defined meaning,
better enabling computers and people to work
in Gooperation, wwwvt seranticweb. org.
+ Semantic Grid
- Semant senvces (0 use th resources of

iany computers connected by a network to
SO large Scale compatations prcoiems
« Provenance

—origin or source from which something comes,
intention for use, whofwhal generated for,
manner of menufacur,hisoryof subsequent

ers, sense of piace
e, praGUEuen o datover,
jocumented in detail suffcient to allow
reproducibily.
« Technology Infusion Roadmap
~ Timeline for widespread adoption of key
technologies including talloring to Earth science
needs
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Semantic Web Roadmap and Gap Analysis

£ eimpovd creased Colaboraion  #AcCEeraton of
% 3 itomaton Sharng & tedisciplinary Science Kiomedos
& | eceospatal @ scientifc
¥ somamicsvices  SCeomalssemanic  obnoiite
3 tablishe & rvices
<5 $Somecommon :
£ vocabulary based #Semanicagent-  # Semanic agent-
1] oo gmpalemers GLHLEST Saieon
# Local processing o S hai fusion o
+dataexchange  service), verification/  (02YS 28 SES).  (semanic semvice yb‘ crsom .
dation =2 chaining), frust Y

 SWEET 30 yth semanic

e o
o nedos
ers ¥

g @ SWEETcore @ SWEET core 20based & SWEET 201 e
1.0 based on on best pracices zo oo

R SHNL QEH

§ |l GoMDICF  decied fom communiy b 40 oo

8 |EF eROF,OWL @ Geospaiia reasoning,

& §§ P Spafiicass @ Numerical reasoning

I Garet NearTom 02yr] W Torm @5y LongTerm u.,m>

Services Interoperability « Promote the adoption of interoperable

and Orchestration

information services within the Earth

science community.
Su bg roup « Develop practical demonstration(s) of web

servi

ices technologies and services

orchestration capabilities. Document
lessons learned from the demonstrations.

Federated OpenSearch

Federated inventore
RECUTSIVE open senchcnsa
Open-
Search

Tools rioies 10 e 81 PP

Wifador granule resuls for AIRS2RET

« Review and update the Web Services
Road
Subgroup leads: Ken Keiser, UAH and
Brian Wilson, JPL
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Service Casting

@ Service Casting Quick Summary
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